introduction
The year 2007 was critical for the Lithuanian financial markets and its economic stability. Volatile macroeconomic environment influenced the decrease of credit rating. Stock prices reacted expeditiously to the global and national changes in the economic environment and, as a result, NASDAQ OMX Vilnius index increased only by 4.4% (Securities Commission, 2007 In the course of the year 2008, the index decreased by 65% (Securities Commission, 2008) . Such changes in stock prices were caused not only by the deteriorative situation of the national economy but also by the worse financial results of enterprises. unfavourable economic conditions in Lithuania led to negative expectations from investors. Downturn was observed in all segments of the Lithuanian financial instruments market. Stock market downturn was affected by the constrained exit of some market players who had invested borrowed finance. Consequently, the total turnover of the stock market was 2. financial crisis and the related fluctuations of national economy have proved that investment is a very risky money-saving tool. Investors assess probable return and risk level and select the most appropriate investment technique. The rapid development of financial markets, especially security, determined the increased interest of investors in the theories and models of stock pricing, e.g. technical and fundamental analyses, the evaluation of the influence of environmental factors.
One of these theories, known as a classical pricing theory, is supported by the fact that the price of stock is affected by fundamental factors. Therefore, fundamental analysis can be described as the research of price trends with respect to macroeconomic variables and is widely used by the Lithuanian investors. In this light, fundamental analysis can be treated as an effective tool for a long-term investment decision making.
In Lithuania investment management is quite a new scientific trend because its stock market was formed and started to develop only 20 years ago. The independence of the Republic of Lithuania was restored in 1991, thus the legal base of the stock market was created only at that time, following the establishment of appropriate financial institutes. This explains the fact why the Lithuanian stock market is not suitable to apply innovative and widely used theoretical investment models. furthermore, due to the global financial crisis of 2008-2009, the investment into the stocks of companies decreased rapidly. Therefore, the present situation stimulates to examine the possibilities of applying the fundamental analysis in the Lithuanian stock market. The main problem is that not all fundamental factors reflect the current economic situation, the performance of a sector or the financial situation of a company. The Lithuanian scientists mostly investigate macroeconomic issues and propose to use certain indicators. However, sometimes these indicators are treated controversially. Therefore, such cross-purposes at the theoretical level encourage to establish whether it is possible to apply the fundamental analysis in the Lithuanian stock market. Moreover, the previous research of the authors of this paper (Dzikevičius, Šaranda & Kravcionok, 2010; Dzikevičius & Šaranda, 2010; Dzikevičius & Šaranda, 2011) imply that technical analysis can be used in order to predict the trends in stock market but it cannot be treated as an appropriate measure for each stock market. It was concluded that one of the widely spread technical methods -moving average -provides more accurate results to forecast price movements in the Baltic States rather than in the u.S. The latest research of the same authors on the issues of technical analysis revealed that the largest OMX stock market fluctuations can be foreseen due to exponential moving average intersections in the course of several different periods. The above mentioned conclusions raised a new issue to investigate, i.e. whether the mix of technical and functional analyses is a suitable tool to predict financial market bubbles.
Thus the main objective of this research paper is to determine a link between the stock market prices of the enterprises listed on NASDAQ OMX Vilnius Exchange and the financial data provided in the financial statements. The object of the research is the Lithuanian enterprises listed on the official Baltic equity list. With the purpose to conclude which enterprises are most likely to be profitable and should be selected constraining effective investment portfolio, correlation and covariance analysis is used as the main methodology of the research.
literature review on fundamental analysis issues
Nowadays econometrics allows us to apply some methods in order to forecast stock prices, however, as practice shows, not all of these methods are effective. Marshall et al. (2007) and other scientists concluded that stock market return can be predicted but the traders cannot profit from it. Hartmann et al. (2008) implies that investors are able to forecast stock market and the return in real time using different forecast methods. for that reason one of the most popular methods used is a technical analysis approach. In the opinion of Dzikevičius, Šaranda & Kravcionok (2010) , technical analysis continually causes disputes on the effectiveness of the moving average issues. Much scientific research has been done in order to forecast financial markets, especially stock markets. The results are obtained after investigating weak-form markets with the aim to establish the interdependence between present and future prices.
On the contrary, fundamental analysis is based on the accurate analysis of the economic and financial performance of the issuers. The analysis is based on the assumptions that the real stock value influences the market price of this investment tool. Such value is determined by macroeconomic, microeconomic and issuer factors. At the microeconomic level the effective functionality of the stock market permits to attract the necessary capital. At the macroeconomic level the stock market allows to accumulate and allocate the capital effectively. Due to this reason the national budget increases (Pekarskienė, 2001 ).
In spite of this, fundamental analysis is supported by setting the value of the company, estimating revenue, costs and profit, evaluating dividends, the possibility of development etc., i.e. the internal value of a company is held as the main concept of the analysis. Referring to that information, an investor can set the value which can be compared to the current stock price. As a result this type of analysis is aimed to foreknow the long-term fundamental factors. It includes three main types of analysis: economic analysis, sector analysis and company analysis (Nagano et al. 2005) . Cibulskienė & Grigaliūnienė state (2006) that the opposition of the fundamental analysis criticises this effective market hypothesis. They think that an investor needs to evaluate not only qualitative but also quantitative factors which can influence stock value and market price.
Valakevičius (2007) states that fundamental analysis should include the element of seasonality while some ratios increase or decrease due to a certain season. Hence the information can be used in a twofold way. firstly, to prepare the overall reliable development scenario and enunciate its results and, secondly, while investigating the specific sectors or companies with the purpose to annotate how they can be influenced by the economic events (Nagano et al., 2003) .
In Western Europe investors face instability of the emerging financial markets that is influenced by the political situation of the country (Bistrova & Lace, 2010) . Generally, theoretical models aimed to forecast stock prices or returns are substantiated by the neoclassical model of asset pricing which states that there are some ratios which can explain the volatility of stock return or price. It should be noted that some macroeconomic variables are also a powerful tool to forecast the above mentioned values (Grigaliūnienė & Cibulckienė, 2010) . During the period of 2005-2008, Lithuanian economics tended to grow influencing financial markets to rise too. Such situations motivated scientists to perform new analyses and research on the issues of fundamental analysis and to study the influence of information on stock prices and the related volatility (Table 1) . Nevertheless, the relationship among the macroeconomic indicators is a negotiable issue. Agrawalla & Tuteja (2007) and Padhan (2007) researched the relationship between the macroeconomic variables and stock prices in the Indian market. Some scientists (Lin et al., 2007) analysed the empirical links among the real economics reflected by GDP and the production volumes and the stock price in the biggest Asian countries. Elleuch (2007) investigated the general strategies of the fundamental analysis. The results of the study revealed that historical financial data cabe used in order to improve the distribution of the expected return in the future. Other results prove that foreign investors buy and sell the stock of production companies using the fundamental analysis as the basis for the investment decision making. Leverage, profitability and solvency are the ratios that are considered by investors (Saraç 2007 ). Brickner, Brown & Mying (2007) established that the revenue of a company cannot clarify the abnormal returns of such issuer's stock, though financial indicators are treated to be very valuable because they explain the revenue of the companies mentioned above. Such conclusions reflect the expectations related to the financial indicators of value in the context of certain environment. Edirisinghe & Zhang (2007) developed the DEA model in order to analyse the financial reports of a company and to determine the financial indicators in the course of fundamental analysis. This information can be used with the purpose to forecast stock prices. Lewellen (2010) criticises the main five objects of the fundamental analysis, such as risk, forecasted capital costs, transaction costs, size of a company and Mishkin test. Anderson et al. (2007) state that the evaluation of the ratios related to sales and operating costs is a regular element in the context of fundamentals analysis.
Abdel-Azim, Mohamed & Eldomiaty (2007) revealed that the disclosure of the financial data can be used as an indicator in the course of stock price forecast in the Egyptian markets. Two years earlier, Eldomiaty (2005) investigated the fundamental analysis in the course of three level values. He determined that financial data is quite an informative tool for shareholders. Additionally, the sensitivity test anticipates that the balance sheets are not as informative as an investor would expect. Controversially, P&L and the financial ratios of a company can be informative if they are applied as a common integrated form of model. The results showed that the activity of a stock market is closely related to legal acts, Eu regional politics, capital movement, competitive environment and the policy of a specific sector. When considering the results of the stock market it has to be noted that fundamental and/or technical analysis should be performed. The scientists investigated what factors have an impact on the profitably of the performance of the Lithuanian companies. They determined that macroeconomic factors have a direct impact on the behaviour of the stock market. furthermore, they presume that each macroeconomic ratio is very important when analysing the dynamics of stock prices. j., lace, n. bistrova 2009
In this article the issues related to equity structure were analysed as they were treated as a key element to the fundamental analysis. The research results allowed to claim that this analysis does not generate major alpha values.
S. danilenko

2009
It was determined that the economic indicators, such as GBP, export and import volumes, and direct investments can be externalised by three factors: the first component shows relationship with direct investments, another one relates to the changes of construction prices and average salaries, and the last one characterises GDP and inflation rates. e.racickas, a. Vasiliauskaitė 2010
One of the ratios of the depth of the general financial crisis was established. That is a stock market indicator and its observation allows to determine the current situation in the stock market.
d. Plinkus 2010
The results of the research revealed that some of the macroeconomic ratios can be used as an indicator of stock returns in the Lithuanian market, whereas OMX Vilnius index can be used as the main indicator reflecting macroeconomic ratios. Due to the reason that some companies provide just the consolidated financials, they were eliminated in order to receive reliable comparable results. Consequently, only the ratios of the following 5 companies can be estimated: Apranga AB (APG1L), Grigi kės AB (GRG1L), Panevėžio statybos trestas AB (PTR1L), Pieno žvaigždės AB (PZV1L) and Vilniaus baldai AB (VBL1L).
furthermore, 20 ratios were calculated with the reference to the official methods of ratio calculation advised by NASDAQ OMX 1 (Table 2) . They were selected on the basis of the availability of financial data.
As the present research is aimed to find a link between a stock price and the financial ratios of a company, correlation and covariance coefficients were estimated in order to determine whether a relationship between the variables exists. With the purpose to minimise the risk, the present research applies probability theory and modern methods of statistics, one of them being the Stock price correlation method described by Rutkauskas (2002 stochastic processes which are used to model the variations in the price of financial asset. financial asset prices exist now and were observed in the past but it is not possible to determine exactly what prices there will be in the future. Correlation is a measure of comovements between two return series (Alexander, 2001 ). This method is relevant to indexes because if the correlation ratio is negative (R<0), the trend of total stocks (indexes) tends to decrease compared to another (main) index.
It is presumed that the strength of the relationship is evaluated as follows:
• |0.00-0.19| -very weak form of relationship;
• |0.20-0.39| -weak form of relationship;
• |0.40-0.69| -average form of relationship;
• |0.70-0.89| -strong form of relationship;
• |0.90-1.00| -very strong form of relationship.
Covariance (2) . With respect to this condition, the covariance between ratios (X n ) and normal and logarithmic price return (Y m ) was evaluated. However, in both cases
. Additionally, normal stock price return and logarithmic prices return are used in order to find a link. They are outlined further:
Here t P is the stock price and
is any time interval. It is presumed that the dividends for the mentioned periods are not evaluated, so
. Moreover, the financial data analysed in this research does not include transactional costs. furthermore, this research is supported by establishing a link between a simple method for risk evaluation and financial ratios.
The concept of risk has been known but investors did not know how to measure it quantitatively. Modern portfolio theory has shown to investors how risk can be quantified by the standard deviation of profitability. At the same time no quantitative measures can be related to profitability and risk. These factors were considered separately, i.e. investors are grouped into similar risk investment classes according to the profitability of the standard deviation. Then only certain classes are evaluated in an alternative investment return of risk (Dzikevičius, 2004) . Smaller standard deviation means lower investment risk level and vice versa. (Pečiulis & Šiaudinis, 1997) .
empirical results
The present research revealed that the financial reports provided by the companies that were analyzed and represented by NASDAQ OMX are misleading because some mistakes were found. After the elimination of mistakes appropriate results were obtained. Pre-eminently it was determined whether the return on stock prices per quarter and the ratios reflecting the financial performance of the company are dependent values. The results of the research proved that in all cases cov(X,Y)≠0. Subsequently it was established that stock return and financial ratios are dependent values. Consequently, the correlation analysis was accomplished in order to determine the strength of dependence among the variables. The results of the consolidated correlation analysis are listed in Table 3-Table 7 . As it can be seen from the data in the tables presented above, the dependence between the stock price return and the estimated financial ratios is not as strong as it was expected. In all cases |R| < 0.9.
The results revealed that in APG1L case both R n and R ln can be characterised by the inverted relationship with almost all financial ratios, except for ETLR (0.5682 and 0.5304), ER (0.5708 and 0.5397), CAR (0.0083) and APT (0.6088 and 0.6118). However, σ used in this research as a simple risk measure tool is characterised by linear correlation with the financial ratios, except for ETLR (-0.1616), ER (-0.2397), CR (-.1808), QR (-0.2127) and WCTA (-0.0698). While analysing the relationship between the variables in case of GRG1L, it was concluded that the relationship between R n and the financial ratios is positive in 54% of the financial ratios and negative in 46% of the financial ratios. However, R ln has a negative link with fewer financial ratios. In case of PZV1L, both R n and R ln can be characterised by the inverted relationship with TLTA, TLER, TAER, CAER and APT. Moreover, σ has a positive dependence with few ratios such as ROA, TLTA, TLER, TAER and CAER.
During the analysis it was concluded that in the case of PTR1L both R n and R ln are generally characterised by negative dependence with all profitability ratios. In the case of VBL1L, the lower number of negative links among the variables was observed. furthermore, VBL1L is the only company when R n has a strong form of relationship with GPM, OM, CR and QR and R ln might depend on GPM and OM. 
conclusions
This research was conducted in order to determine whether a link between a stock price return and 20 selected financial ratios exists.
first of all, it was concluded that the financial data presented in quarterly reports might sometimes be fallacious. Thus, while analysing this data, investors should pay more attention to the accuracy of the information provided otherwise wrong decisions on investment issues are expected to be made. Therefore, there is a probability that the Lithuanian stock market cannot be treated as an effective one and this information contradicts the respective existing theory.
On one hand, this issue is related to the registration date in the official list as there are only few companies suitable for the analysis. On the other hand, there is not enough reliable data related to the financial performance of the companies. It can be presumed that the current situation is predetermined by the insufficient maturity level of the Lithuanian stock market as potential investors do not evaluate the performance of the companies appropriately. In the case, if the dependence between a stock price return and the financial ratios that were estimated and presented in this research is evaluated, the stock price return should be calculated by using several methods because different methods provide slightly different results. These results can be treated differently in the context of the evaluation of strength relationship. The empirical results of this research prove that in the Lithuanian stock market fundamental analysis can be used but it should be modified with the reference to the features that are typical to the analysed stock market.
Although the theoretical background of the fundamental analysis is supported by the fact that first of all an economic analysis should be done and only afterwards a sector and company performance analysis can be performed, the authors of this paper would advise to carry out the analysis in an inverted way, i.e. first of all, a company analysis, after that a sector analysis and then an economic analysis. In such a case the link between a company and the external factors can be identified in order to evaluate their impact on the financial performance of a company and its stock price return. In our opinion, the fundamental analysis should be supported by various relative variables in order to be applied in the right way in the Lithuanian stock market.
Moreover, it was determined that the methods that are successfully applied in the other than the Lithuanian markets may be applied in the analysed market in the same way. Due to this reason it was decided to continue and expand the research on the issues of the fundamental analysis as new possibilities emerged after the research was completed.
